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Abstract 
The present research examined the role of attention as 
a mediator through which ·various pain coping strategies 
increase cold-presser pain tolerance. Fifty-nine f~male 
subjects were randomly a$signed to one of four treatment 
conditions: a) playihg a pocket video game, b) attention to 
sensation, c) verbal/imaginal distraction, or d) no-
treatment control. Each subject was also randomly assigned 
to either a think-aloud or non think-aloud condition. 
Measures of self-efficacy, anticipated pain, attention to 
pain, and b~havioral tolerance were gathered before and 
after treatment. While the results support the hypothesis 
that various pain coping strategies differ in their ability 
to distract subject$' attention, there were no differences 
in average tolerance time increase. In addition, self-
efficacy was shown to be a strong predictor of tolerance 
before and after treatment. These findings suggest that the 
role of attention has been ov·eremphasized, and that self-
efficacy might be a mediator through which various coping 
techniques increase pain tolerance. 
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Chapter 1 
Introduction 
Pain is a common proble~ that exacts huge costs in 
terms of human suf.fering and inability to perform everyday 
activities~ Pain complaints account for over 80% of all 
physician visits and, in addition, over $1 billion is spent 
annually on pain relief medication (Hanson & Gerber, 19·90; 
Turk, Meicl)enbaum, & Genest, 1983). Attempts to alleviate 
pain solely through physiological :Lnterventions have met 
with limited success. Pharmacological and surgical 
proce4ures have proven to be imperfect and indomplete 
treatmertts that frequently produce undesirable side effects, 
recurrence of pain, and other contraindications (Hanson & 
Gerber, 1990; Melzack, 1973; Turk, et al., 1983). 
Beech~r (1956) reported that pain experience might be 
composed of both physiological and psychological elements. 
He observed that soldiers with severe wounds inflicted 
during combat reported less subjective pain and requested 
.narcotics for pain alleviation significantly lass often than 
civilians who had ·undergone common surgical procedures. 
Beecher proposed that the context in which pain was 
experienced might be more closely related to subjective pain 
experience than severity of the- wound. For soldiers in 
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combat situations, a wo"Und, regardless of its s~verity, 
might be construed as a "ticket home." Conversely, 
civilians confronted with the prospect of major surgery 
quite often view their los.s of health as catastrophic, which 
might exacerbate their subjective pain. 
In response to the evidenc~ suggesting the influence of 
psychological mechanisms, Melzack (1973) proposed a model of 
pain that has sensory, affective, and cogniti~e dimensions. 
Turk,. et al. (1983) have suggested that each dimension of 
pain might require a specific type of coping skill to reduce 
subj~ctive distress. For example, relaxation techniques 
might be effective in relieving muscle tension that might 
exaggerate pain experience; positive imagery might prove 
useful in minimizing the effects o( anxiety or p~rceived 
helplessness on the affective component; expectancies 
concerning painful stimuli might be managed through the use 
of self-instruction techniques (Horan, Hackett, B~chanan, 
Stone, & Demchik-Stone, 1977). Melzack's (1973) theory and 
the subsequent work by Horan et al. (1977) and Turk et al. 
(1983) p~ovide a basis for understanding the proposed 
psychological mechanisms ~nderlying the effectiveness of 
several pain coping strategies, such as verbal/imaginal 
distraction or an overt performance task, that attempt to 
minimize subjective distress through attention diversion. 
Attentional model of pain 
A common and straightforward model of attention to pain 
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is that there is a finite amount of attention available that 
can be focused on a painful stimulus, and that the amount of 
attention. f6cused on a painful stimulus should be direct~y 
related to the subjective experience ~nd behavioral 
tolerance of pain (Barber, 1977). This model predicts that 
pain coping strategies that provide for a greater de~ree of 
diversion of attention to pain will be more successful in 
reducing subjective pain (the degree of pain one is 
experiencing during aversive- stimulation) and increasing 
behavioral tolerance (the amount of time one is ~ble to 
withstand an aversive stimulus) {Mccaul & Malott, 1984). 
The attentional model has been the subject of a considerable 
body of research that has investigated a number of 
dlstraction techniqties (see Mccaul & Malott, 1984, or Tan, 
1982, for a review). Various verbal/imaginal distraction 
techniques such ~s thinking of pleasant br neutral events 
(Be.ers & Karoly, 1979; Blitz & Dinnerstein, i971; Chaves & 
Barber, 1974; ·Grimm & Kanfer, 1976; Rosenbaum, 1980), 
imagining that the painful area is insensitive to ~ain 
{Chaves & Barber, 1974), performing mathematical operations 
(Barber&· Cboper, 1972), or some combination of these and 
other distraction strategies (Beers & Karoly, 1979; Chaves & 
Barber, 1974; Fan, 1988; Scott & Barber, 1977; Williams & 
Kinney, 1991) have been found to be superior to no-treatment 
controls in increasing behavioral threshold (initial 
sensation of pain) and/or tolerance. However, support for 
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the ability of verbal/imaginal distraction techniques to 
reduce subjective p~in has been equivocal, with some studies 
suggesting that verbal/imaginal distraction is superior to 
no treatment in reducing subjective pain (Chaves~ Barber, 
1974; Grimm & Kanfer, 1976), whi°le other research found no 
difference between verbal/imaginal distraction and no 
treatment in subjective pain reduction (Scott & Barber, 
19·77) . 
Some studies have shown that an overt performance 
strategy, specifically playing a_pqcket electronic game, 
produces significantly greater tolerance for a painful 
stimulus than does either standard verbal/imaginal 
distraction or relaxation techniques (Fan, 1988; Williams & 
Kinney, 1991). However, while Fan (1988) foµnd th~t the 
overt performance strategy was superior to verbal/imagina~ 
and relaxatiori techniques in reducing subj~ctive pain, 
Williams and Kinney (1991) found no significant differences 
between the three conditions. These findings raise the 
question of whether the overt performance technique is more 
effective in increasing tolerance because it is more 
distracting than verbal/imaginal and relaxation techniques. 
Informational/Emotional components of pain 
Ahles, Blanchard, and Leventhal (1983), Johnson ( 1973), 
and Leventhal, Brown, Shacham, and Engqu.ist (1979) have 
found evidence that contradicts this proposed relationship 
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between attention diversion and the subjective experience 
and/or behavioral tolerance for pain. Johnson (1.973) found 
that subjects who received information about the sensations 
produced by ischemic p~in (obstruction of arterial blood 
flow), before the aversive stimulu$ was presented, 
experienced less subjectiv~ distress than did subjects who 
received information describing the procedure used t.o 
produce ischemic pain. According to Johnson (1973), 
preparatory information about a noxious stimulus limits the 
effects of the painful stimulus by providing cine with 
accurate expectations about the pain to be experienced. 
Similarly, Leventhal et al. (1979} found that subjects 
first told about the sensations produced by an ave~sive 
stimulus reported less subjective distress than uninformed 
subjects or subjects that were told about processes of 
bodily arousal. However, if subjects were warned in advance 
that the aversive stimulus would be very painful, then the 
distress reduction properties of the preparatory information 
were negated. Leventhal et al. (1979) explain these results 
by proposing that pain experience is composed of 
informational and emotional components that operate in a 
parallel processing manner. The informational component 
contains all of the sensory information concerning the 
stimulus, while the emotional component is comprised of 
subjective distress and fear. Leventhal et al. (1979) 
suggest that reductions in distress from an aversive 
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stimulus mi~ht be mediated through the construction of an 
objective schema from available information about the 
sensory stimuli before exposure to the nbxious stimulus. 
However·, information concerning the amount of pain to be 
expected might block the construction of the objective 
schema and activate the fear and subjective distress of the 
emotional component. 
Leventh~l et al. (1979) also found that subjects who 
attended to their.1and sensations during the first part of a 
cold-presser task and then ~ttempted to distr~ct themselves 
during the second part of the task, reported the same low 
distress ratings as subjects that attended to their hand 
sensations throughout the task. subjects distracted 
throughout the cold-presser task or subjects that first used 
distraction and then attended to their hand sensations 
reported greater distress. This finding contradicts the 
attentional model of pain by demonstrating that the amount 
of attention focused on a painful stimulus might not be 
related or might be inversely related· to the subjective 
experience of pain. 
Ahles et al. (1983) replicated and extended Leventhal 
et al. 's (1979) results by finding that ~ubjects asked to 
verbalize the sensations they experienced reported less 
·~. 
distress ~nd had significantly greater tolerance for an 
aversive stimulus than did sul:;>jects instructed to use 
distraction techniques (naming their high school teachers 
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and courses) or subjects asked to verbalize their emotional 
experience during the painful task. A final study by Ahles 
et al. ( 1983) ask.ed subjects, who had not participated in 
any cold-presser tasks, to rate their expectations 
concerning the efficacy of four pain coping strategies. 
Subjects predicted that distraction techniques such as 
positive imagery and numbness imagery would serve to reduce 
distress. and increase tolerance, while attending to .and 
verbalizing one's sensations or emotions would lead to 
greater distress and decreased tolerance. Thus, the bel i_ef 
that subjects 1 expectations for successful pain coping based 
on their assigned coping strategy, underlies the 
effectiveness of· the attention to sensation strategy appears 
unt.eriable. 
Attention diversion versus attention to sensation 
Mccaul and Haugtvedt (1982) compared the relative 
effectiveness of distr~ction and attention to sensation 
coping techniques~ They found that ~ubjects asked to use 
distraction techniques had greater tolerance for a noxious 
stimulus than subjects instructed to attend to their 
sensations. In another experiment (Mccaul and Haugtvedt, 
1982), subjects using distraction techniques report~d less 
distress than subjects attending to their sensations in the 
first two minutes of a four minute cold--pressor task, but 
subjects attending to their sensations reported less 
distress. during the final two minutes of that t:ask. Mccaul 
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and Haugtvedt (1982) conclud~ that distraction and attention 
to sensation strategies :might be differentially effective 
depending on the duration of the aversive stimulation .. 
Self-efficacy and pain 
Bandur~ (1977) has proposed a se1f-ef-_ficacy construct 
to h~lp predict and explain behavioral change. Self-
efficacy refers to one's belief in oners ability to execute-
a particular course of action. Thus, the strength of one's 
self-efficacy will partly determine whether a particulai 
course of action will be attempted, how much effort will be 
put forth, and how long one will persevere· when confronted 
with obstacles or setbacks (Bandura, 1977). Evidence 
supporting the ability of perceived self-efficacy to predict 
subsequent behavioral change ·has been gathered in many 
·domains such as in the treatment of phobias ( ~andura & 
Adams, 1977; Williams, Kinney, & Falbo, 1989; Williams· & 
Watson, 1985) artd anxiety (Bandura, 1988), various facets of 
health behavior (see O'Leary, 1985, for a review), snake 
handling tasks (Lee, 1984a), assertiveness trainirtg tasks 
(Lee, 1984b), and in mathematical per-formanGe (Bandura & 
Schunk, 1981). 
To explain pain coping ability, Bandura (1986) suggests 
that the degree of one's perceived coping efficacy to manage 
or control the pain from an aversive stimulus will 
determine, to a large extent, how success·fui one will be in 
tolerating it. A number of studies have examined the role 
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of self-efficacy in pain tolerance with the findintjs 
generally showing a strong correlatidn between perceived 
self-efficacy and pain tolerance following a number of 
treatment strategies (Bandura, O'Leary, Taylor, Gauthier, & 
Gossard, 1987; Fan, 1988; Litt, 1988a; Litt, 1988b; Williams 
& Kinney, 1991). 
In addition, research by Litt (1988b) and Neufeld and 
Thomas (1977) has demonstrated that self-effidacy might be a 
causal determinant of pain coping behavior. Neufeld and 
Thomas (1977) manipulated feedback concerning how wel·l 
subjects were performing a relaxation technique during a 
cold-presser task. Subjebts told that they were 
successfully relaxing (positive fsedback) significantly 
increased their behavioral tolerance compared to negative 
feedback and no feedback conditions. These results suggest 
that subjects' pe·rceived efficacy for performing a coping 
t~chnique influenced their pain tolerance, however no direct 
measure of subjects' perceived self~efficacy was gathered~ 
SimilarJ_y, Litt (1988b) manipulated performance feedback 
after cold-presser trials and found that changes in 
subjects' perceived self-efficacy predicted changes in 
behavloral tolerance for cold-presser pain. 
Anticipated pain 
In addition to perceived self-efficacy, expected 
outcomes of behavior ~ave been believed to influence pain 
tolerance and distress (Melza~k, 1973). Melzack (1973) 
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hypothesized that the anticipation of pain produces anxiety 
that increases one's subjective discomfort and that those 
individuals who anticipate a greater degree of pain will, 
fact, have shorter tolerance times and report more 
• 1n 
subjective pain than people who anticipate lesser degrees of 
pain. 
The present research examined the roles of attention, 
-anticipation of pain, and perceived self~efficacy in cold-
pressor pain tolerance. Subjects were assigned one of three 
pain coping sttategies~ overt performance, attention to 
sensation, or verbal/imagination distraction, and the 
Sffects of these active strategies for pain perception and 
behavioral tolerance were examined. Measures of self-
efficacy, anticipated pain, and attention to pain were also 
gathered. 
To more directly assess subjects' focus of attention 
during the- cold-presser task, think-aloud protocols were. 
collected from one-half of the subjects ~uring the cold-
pressor activity, both before and after coping strategy 
training. These protocols were recorded for evidence of 
attention/non-attention to painful sensations and also 
served as manipulation checks for subjects' use of their 
assigned coping strategy. Similar protocols have been used. 
in phobia research (Last, O'Brien, & Barlow, 1985; Williams 
& Rappaport, 1983) and in other research domains (see 
Ericsson & s·imon, 1984, for a complete review). 
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I predicted a pattern of results that would suggest 
that the role of attention in the pain experience has- been 
·overemphasized, ~n~ that mediating variables such as 
perceived self-efficacy and/or anticipated pain might be the 
mechanism(s) through which various pain copifig ~trategies 
are able to increase tolerance _and/or reduce subjective 
ratings of pain. specifically, I predicted that, in accord 
with previous findings: a) each coping strategy would be 
superior to no treatment in increasing behavioral tolerance 
and,. b) the overt performance and attention to sensation 
coping strategies would be superior to -verbal/imaginal 
distraction in increasing behavioral tolerance. I furthered 
predicted that the overt performance and attention to 
sensation pain coping strategies would not significantly 
differ in increasing behavioral tolerance, and that the 
amount of attention to pain, as measured by the think-aloud 
proto~ols and an attention to pain scale, wou~d be unrelated 
to pain tolerance, whereas anticipated pain and self-
efficacy would b~ strongly related to tolerance. 
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CHAPTER 2 
METHOD 
A schematic representation of the experimental 
proc~dures is shown in Appendix A~ 
Subjects 
Subjects were 69 female introductory level psychology 
students randomly chosen from the Lehigh University 
Psychology ·Department subject pool. Six subjects were 
excluded fro_m the experiment because they exceeded a 210 s 
limit on their pretreatment cold-presser trial. In additiqn, 
one subject was unable to participate due to recent hand 
surge~y, and three other subjects declined to participate in 
the experiment. Thus a total of 59 subjects participated in 
the experiment. 
Apparati 
The cold-presser bath is a safe method of pain 
induction ~ommonly used in laboratory pain research. The 
cold-presser bath consisted of a 32 liter ice chest 
containing pieces of ice in water circulated by an electric 
pump that kept the water at a constant 0-0.5 degr~es C. A 
screen separated the ice from the subject•s hand. A second 
container, which was used as a warming tub, held 16 liters 
of water k~pt at 37 degrees c. by a thermostatic heating 
coil. 
Pretreatment assessment 
All subjects were seen individually. After entering 
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the laboratory, subjects were greeted by a male experimenter 
who seated them in a comfortable chair that was placed in 
front of the experimenter's chair in such a way as to 
minimize eye contact between subject :and experimenter. 
A·fter a brief introductory statement explaining the nature 
of the experiment, information was obtained from th~ 
subjects to determine if there were any physical conditions 
that would exclude them from participation such as the use 
of analgesics or psychoactive medications that day, recent 
hand surgery_, a. previous case of frostbite, or any history 
of circulatory system proble~s. After signing the informed 
consent form (see Appendix B), subjects were asked to remove 
their watches and all jewelry from their non-dominant hand. 
·The experimenter kept the subject's watch out of her view so 
that she could not receive any performance feedback on th~ 
cold-presser trials. 
In order .to familiarize subjects with the cold-presser 
apparatus, subjects were asked to place their non-dominant 
hand into the cold water bath for 10 s before any measures 
were taken. Subjects then removed and dried their hand .. 
Warm water tub. Subjects were then asked to place 
their non-dominant hand into the warm water tank for 180 s 
to minimize pre-existing hand temperature differences 
between ~ubjects. While their hand was in the warm water 
path, subjec.ts were asked to complete self-efficacy and 
anticipated pain scales. 
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Self7efficacy. The self-efficacy scale asked subjects 
to rate how confident they were that they could keep their 
hand immersed in the cold water bath for each of 18 time 
periods ranging from 20 s to 6 min in 20 s intervals. 
Ratings were made on a scale from o ("cannot do") to 100 
("certain") with anchor points at 10 ("quite uncertain") and 
50 ("moderately certain") ( see Appendix C) . Self-efficacy 
strength was scored as the mean of all confidence ratings 
for the 18 intervals. The measurement scale and scoring 
procedure were identica~ with those recommerided by Bandura 
-~ 
(1977) and Bandura, Adams, and Beyer (1977)_. 
Anticipated pain. Subjects then rated how much pain 
they believed they would experience if they were to keep 
their hand immersed iti the cold water bath for each of the 
eighteen 20 s intervals ranging from 20 s to 6 min. The 
anticipated pain scale ranged from O ("not painful at all") 
to 10 ("extremely painful") ·with ari. anchor point at 5 
("moderately painful") (see Appendix D). The degree of 
anticipated pain was scored as the mean of a11 ratings for 
the 18 intervals. 
Both the self-efficacy and anticipated pain scales were 
administered before and after each experimental treatment so 
that the effect of the treatments on self-efficacy and 
anticipated pain could be measured without any confounding 
effects of the cold-presser task itself. 
Think-aloud instructions. Prior to the pretreatment 
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assessment, subjects were iandomly assigned to either a 
think-aloud or non think-aloud condition. Subjects in the 
think-aloud condition were instructed that during the 
subsequent c.old-pressor task they should express their 
thoughts aloud continually during the task (see Appendix E). 
At this time, the subjects in the think-aloud condition 
attached a lapel micropnone, which was connected to a tape 
recorder, to their clothing. Subjects in the non think-
aloud condition received no instructions concerning 
think-aloud b~havior. 
Subjective pain. All subjects were asked to respond to 
periodic signals by indicating the degree of pain they were 
experiencing at the present moment. To make their ratings, 
subjects were instructed to refer to a subjeetive pain scate 
that was placed in front of them (see Appendix F)~ This 
scale ranged from o ("not painful") to 10 ("extremely 
painful") with .anchor point_s at 2 ("slightly painful"), 5 
( ''moderately painful"") , and 8. ( "very painful") . Subjects 
were signalled for subjective pain ratings eve.ry 60- seconds. 
" 
Subjects unable to tolerate the .cold-presser pain for 60 sec 
were asked to rate the pain as they took their hand out of 
the wate.r. 
Only 36% of all subjects were able to tolerate cold 
water pain for greater than 60 son the pretest, while 49% 
had tolerance times of gre~ter than 60 son the posttest. 
This paucity of data did not allow an analysis or clear 
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interpretation of the subjective pain measure. While 
terminal pain ratings were collected from each subject, an 
examination of the data sug~ests a c~iling effect, in that 
nearly all subjects reported pain ratings at the upper end 
of the scale (from 8 to 10). 
Pretreatment cold presser task. Subjects were then 
askad to place their non~dominant hand into the cold water 
bath, with the tip of their middle finger touching a red 
tape on the bottom of the ice chest, for as. long as 
possible. Subjects were told to remove their hand when they 
could no longer keep it immersed in the cold water. . A S·lX 
minute ceiling for each behavioral tolerance test was 
established to ensure subject safety. The experi~enter used 
a stopwatch to measure the number of seconds that the 
subject was able to keep her hand in the cold'wate~ bath. 
Subjects received no feedback concerning their 
performance on the cold-presser test. 
Attention. Following withdrawal of th~ir hand from the 
cold water bath, subjects were asked to estimate the 
percentage of time they had thought about the pain in their 
hand during the cold~pressor task by circling a number on an 
attention to pain scale (shown. in Appendix G) that ranged 
from 0% ("never thought about the pain") to 100% ("thought 
of nothing but the painll). 
Subjects then filled out another set of selt-efficacy 
and anticipated pain scales identical to those completed 
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before the cold-presser task. 
Treatment conditions 
Immediately following the pretreatme·nt assessment, 
subjects were randomly assigned to one of three active 
treatment conditions or to a no treatment control. Subjects 
in the three active treatment conditions were told that they 
would be given a pain coping strategy known to be effective 
in increasing pain tolerance, and that they should use the 
gi~en strategy during the second cold-presser task. All 
subjects in the three t~eatment condition~ received eight 
minutes of instruction and practice in their assigned 
strategy. In giving the instructions, the experimenter 
followed the scripts show1;1 in Appendices H-J. After 
giving the instructions a~d answering any questions 
·Concerning the coping strategy, the experimenter left the 
room to allow the subject to practice their assigned 
strategy·. 
Overt performance treatment. Subjects in t~e overt 
performanc~ condition were given instruction and practice ih 
playing a small pocket video game called "Popeye" (Fan, 
1988; Williams & Kinney, 1991). The object of the game is 
to score points by manipulating two buttons that enable 
Popeye to catch objects thrown by Olive Oyl without being 
hit by Bluto. If subjects did nothing, Popeye was quickly 
defeated, no points were scoredr and the game was over. The 
game could be easily restarted by pressing a reset button. 
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Stibjects ·were instructed to practice with their 
dominant hand to simulate conditions dur"ing the second cold-
pressor task when their non-dominant hand would be in the 
cold water. 
Attention to sensation treatment. Subjects in the 
attention to sensation treatment were instructed to avoid 
interpreting their sensations as painful (Ahles, et al, 
1983). Instead, they were to attempt to concentrate on 
their somatic sehsations in an objective manner. rhey were 
then asked to practice this pain coping strategy by pinching 
the skin on the back of their hand and concentrating on the 
sensations that they experienced. Subjects: were as~ed to 
concentrate on their somatic sensations during the second 
cold-presser task. 
Verbal/imaginal distraction treatment. Subjects- in the 
verbal/imaginal treatment condition were given a choice of 
three pain doping strategies (Fan_, 1988; Williams & Kinney, 
1991) : (a) vivid imagery, (b) mental tasks, or ( c). 
dissociation~ The use of vivid imagery reqqired su~jects to 
recall pleasant past events in their ·1ife ~uch ~s their last 
birthday or their first day at college. Mental tasks were_ 
described as the use of mentally engrossing activities such 
as counting backward from 1000 by 7, or _by naming all of the 
fifty states. Dissociation required subjects to mentally 
separate the part of the body in pain from the rest of their 
body. This could be accomplish~d by perceiving the hand in 
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the. water as someone else's, or by imagining that thei~ hand 
was made of wood or some other substa.nce impervious to pain. 
Subjects were asked to choose the verbal/imaginal pain 
coping strategy that they believed would be most effective 
for them and use it during the second cold-presser task. 
No treatment control condition. Subjects in ·the no 
treatment control were told that there would be a break 
between experimental procedures and that they may read 
magazines provided by the experiment~r during the break. At 
this. point the experimenter left th~ room for the remainder 
of the eight minute period between pretreatment and 
posttreatment assessments. 
Confidence in strategy. After the eight minute 
instruction and practice peridd, the experimenter returned 
to the laboratory ~nd asked each subj~ct in the three active 
treatment conditions to rate the degree ·of confidence they 
had that their assigned pain coping strategy would help them 
tolerate cold water pain. The scale, as shown in Appendix 
K, ranged from O (l'no confidence") to 100 ( "completely 
confidentll) with an a,nchor po~nt at 50 ("moderate 
confidence'')~ Subjects in the ho treatment condition 
received no instructions regarding this measure. 
A one-way analysis of variance test on subjects' 
confidence in their assigned strategy showed that there were 
no differences between treatment groups [F{2,42} = .78, ns]; 
therefore this measure will not be mentioned ;in the results 
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section. 
Posttreatment assessment 
The ·posttreatment assessment procedures were identical 
to those of the pretreatment assessment. After the 
posttreatment cold-presser task and the administration of 
the attentibn to pain, self-efficacy, and anticipated pain 
scales, an additional measure was gathered. 
Strategy effectiveness. Subjects in each of the three 
active treatment conditions were asked to indicate how . . . 
effective their assigned pain doping strategy had been in 
helping them tolerate the cold-presser pain. This scale, as 
shown in Appendix L, ranged from o ("not effective") to 100 
("very effective") with an anchor point at 50 ("moderately 
effective'')~ Subjects in the no treatment condition 
received no instructions concerning this measure. 
Post experimental manipulation check. All subjeqts ~ere 
asked to write a brief statement describing how they 
attempted to cope with the cold water pain during the 
posttreatment assessment (see Appendix M). This was done to 
ensure that subjects did attempt to use: their assigned 
coping strategy. 
At this point the experiment had b~en completed, and 
the experimenter began the debriefing procedures with a 
structured interview (see Appendix N). Following the 
structured interview, the experimenter read a debriefing 
statement (see Appendix O), and answered any questions 
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raised by the subjects. 
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CHAPTER 3 
Results 
Pretreatment Assessment 
Prior to analyzing treatment ~ffe~ts, one-way analyses 
of variance were performed on all of the pretreatment 
measures. These analyses found that subjects in the four 
conditions did not differ significantly from one another on 
any measure prior to treatment [range of ·F(3,55) - .28 to 
1~45, all RS> .05}. 
Treatment Effects 
The change scores (posttreatment - pretreatment) for 
behavioral toleranc~, self-efficacy, anticipated pain, and 
attention to pain were analyzed. by the orthogonal 
comparisons that were of primary interest (see Table 1). 
Th~ first comparison tested the three active treatments 
versus the no treatment control to determine whether 
subjects in the three active treatment conditions changed 
more from pretest to posttest on any measure than subjects 
in the no treatment condition. The second contrast compared 
the overt performance and attention to sensation conditions 
with the verbal/imaginal treatment to test whether the overt 
performance ·and attention pain coping strategies produced 
significant change on any measure compared to subjects in 
the verbal/imaginal treatment. The third comparison 
compared the overt performance and attention to sensation 
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treatment conditions to determine if either coping strategy 
demonstrated superiority on. any measure. Tests were also 
performed on the interactions between these three contrasts 
and the think-aloud/non think-aloud factor. 
The pretreatment and posttreatment means of the various 
measures for the four treatment conditions are presented ih 
Table 3. The pretreatment and posttreatment means of the 
various measures for the eight treatment cells are presented 
in Table 4. Since Table 5 summarizes the results obtained 
from the six orthogonal contrasts for each measure, only 
significant results will be discussed in the text~ (Note: 
Due to unequal cell n's 
. I an unweighted means analysis ~as 
used. See Table 2 for cell n's.) 
Behavioral tolerance .. The average tolerance time 
increase for the three active treatment groups was greater 
than for the no treatment control, F(l 1 51) ~ 4.87, 2 < .05. 
However, there were no differences in average tolerance time 
increase among the three treatment groups. There was a 
significant interaction between the non 
think-alou.d/think-aloud factor and the overt performance vs. 
attention to sensation cofitrast, F(l,51) = 9.06~ 2 < .01. 
Subjects in the overt performance condition, who were not 
asked to think~aloud, and $Ubjects in the attention to 
sensation condition, who were asked to t~ink-aloud, had the 
largest average tolerance time increases. There were no 
other significant findings f6r this- measure. 
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Self-efficacy. The mean self-efficacy ratings used in 
this analysis were obt~ined from ratings gathered 
immediately before and after the eight minute treatment 
phase. There was a significant interaction between the non 
think-aloud/think-aloud factor and the overt performance vs. 
attention to sensation conditions, F(l,51) = 4.86, g < .05. 
Subjects in the overt performance condition, who were not 
asked to think-aloud, and subjects in the attention to 
sensation condition, ~ho were asked to think-aloud, had the 
largest average self-efficacy increases (posttreatment -
pretreatment). There were no other differences in self-
efficacy change scores as tested by the orthogonal 
contrasts. 
Anticipated pain. The anticjpated pain ·means used in 
this analysis were obtained from ratings gathered 
immediately before and after the eight minute treatment 
phase. Subjects in the three active treatment conditions 
had ·greater decreases in anticipated pain than did the no 
treatment control, F(l,51) = 5.88, 2 < .05. However, there 
were no differences in average anticipated pain decreases 
among the three active treatment conditions~ There was a 
significant interaction between the non 
think-aloud/think-aloud factor and. the overt performance vs. 
attention to sensation contrast, F(l,51) .~ 6.06, R < .05. 
Subjects in the overt performance condition, who were not 
asked to think-aloud, and subjects in the attention to 
25 
s~nsation condition, who were ask~d to think-aloud, showed 
greater decreases in anticipated pain~ There were no other 
significant findings for this measure. 
Attention. Mean attention ratings used in this 
analysis were obtained after each of the two cold-presser 
trials. Subjects in the three active treatment conditions 
did not have significant attention decreases in comparison 
to the no-treatment control. The verbal/imaginal treatment 
was superior to the ove~t performance and attention to 
sensation conditions in reducjng attention to pain, F(l,.51)= 
8.02, 2 < .01. In addition, the ·overt performance strategy 
was superior to t~e attention to sensati9n condition in 
decreasing attention to pain, F(l,51) = 15.60, 2 < .01. 
There were no significant interactions as measured by the 
orthogonal contrasts. 
Strategy Effectiveness~ A one~way analysis of variance 
test shdwed that while there were no significant differences 
between groups [F(2,.42) = 2.74, 2 < .OBJ·, there was a trend 
for subjects in the overt performance condition to rate 
their coping strategy as more effective than subject~ in 
either the verbal/imaginal or attention td sensation 
.conditions. 
Analyses of Postulated Mediators of Behavior Change 
Analyses of self-efficacy and anticipated pain were 
based on each subject's mean ratings taken prior to the 
cold-presser task at ·each assessment phase. Attention to 
pain ratings were obtained after each cold-presser task. 
Across group intercorrelations among the various measures at 
each assessment phase are presented in Table '6. 
Self-efficacy strength· was a strong predictor of 
behavioral tolerance during the pretreatment ph~se, r(57)= 
.56, Q < .01, and was also strongly correlated with 
anticipated pain, r(57)= -.61, Q < .01. Anticipated pain 
was shown to be a moderate predictor of behavioral 
tolerance, r(57J= -.35, :g_ < .02, during the pretreatment 
assessment. An examination of partial correlations revealed 
that with anticipated pain held constant, the relationship 
between self~efficacy and behavioral tolerance remained 
strong, r(57) = .47, R < .. 01. Howeve~, with self-efficacy 
held constant, there was no relationship between al')ticipated 
pain and behavioral tolerance, r(57)= -.01, ns. 
Self-efficacy remained a robust predictor of behavioral 
tolerance after treatment, r(57) ~ .69, Q < .01. Self-
efficacy was also strongly· correlated with anticipated pain, 
r(57) = -.54., Q < .01, and moderately correlated with 
attention to pain, r(57). -.38, Q < .01, during the 
posttreat~ent assessment .. Anticipated pain was also a 
strong predictor of behavioral tolerance after treatment, 
r(57) = -.405, :g_ < .01, and attention to pain was a 
moderately significant predictor of behavioral tolerance, 
r ( 57) = - . 34, R < • 02·. Partial correlations of these 
various posttreatment measures indicate that with 
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anticipated pain and attention to pain held constant, self-
~fficacy remained a robust predictor of behavioral 
tolerance, (r ~ .61, R < .01, and r ~- .64, R < .01 
respectively)•: However, .with self-efficacy held constant, 
both anticipated pain and. attention to pain. lost their 
ability to predict behavioral tolerance (r = -.05, ns, and r 
= -.11 ~espectively). A partial correlation between self-
efficacy and behavioral tolerance with both anticipated pain 
and attention to pain partialed out provides further 
evidence of the power of self-efficacy (r = .57, R < .01) to 
pred.ict behavioral tolerance. 
Analysis of Think-Aloud Protocols 
Think-aloud protocols were collected from 28 subjects. 
The experimenter transcribed the tape segments and 
constructed a coding manual that was used to -analyze the 
think-aloud data. Two jud9es, who had no prior knowledge of 
the expe_riment, rec~ived training and practice before 
independently rating each of the transcribed statements. 
The judges agreed. on 185 ratings out of 241 total ratings 
for an agreement rate of 77%. Ninety-nine tape segments 
wsre scored as verbalizations in which subjects were 
attending to somatic sensations and seven tape segments were 
scored as verbalizations concerning subj-ects' self-efficacy. 
No tape segments were scored by both judges with either the 
anticipated ·pain or anxiety categories. In addition, 79 
verbalizations were rated as not fitting any of the four 
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primary coding categories. Thus think-al-cud subjects were 
primarily attending to their bodily sensations during the 
cold-presser tasks. 
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Chapter 4 
Discussion 
As predicted, the three active treatment conditions 
produced significant average tolerance time increases 
compar.ed to no treatment. This finding is consistent with
 
the pain research literature, which has shown that pain 
coping strategies such as overt p~rformance, attention to
 
sensation, and verbal/imaginal distraction are superior to
 
no treatment control groups in increasing behavioral 
tolerance. 
The hypothesis that the overt performance and attention 
to sensation pain coping strategies would produce greater 
average tolerance time increases than the verbal/imaginal 
techniques was not supported. However, an examination of 
the cell means (see Table 4) indicates that the patt~rn of 
results obtained by non think-aloud subjects replicated 
previqus research (Fan, 1988; Williams & Kinney, 1991), in 
which subjects in the overt p·erf ormance condition had larger 
average tolerance time increases than subjects using 
verbal/imaginal coping techniques. The present non-findin
g 
might have been an artifact of a small N and/or possible 
interfeting effects of the think-aldud procedure. 
As predicted, there were no Significant differences in 
average tolerance time. increase betwe·en the overt 
performance and attention to sensation conditions. While 
this re$ult might support the main hypothesis that the 
30 
common attentional model of pain is inaccurate or 
incomplete, it should be noted that there was a significant 
interaction .betwee.n the non think-aloud/think-aloud factor 
and the overt performance vs. attention to sensation 
contrast. This interaction suggests that the overt 
performance coping strategy is more effective in increasing 
tolerance when subjects have not been requested to think-
a1oud, while the attention to sensation pain coping 
technique increases tol.erance more successfully if subjects 
have been instructed to think-aloud. One possible 
explanation for the significant interaction concerns the 
nature of the treatment tasks and the possibility that the 
think-aloud condition might have differential effects on 
subjects utitizing various pain coping strategies. The 
overt performance coping technique involves manual 
manipulation of a. pocket video game, and the attention to 
sensation strat~gy is a cognitive task that re(D.lires one to 
concentrate on one's sens~tions. Subjects in the overt 
performance condition, who were asked to think-aloud during 
the cold-presser task, might have suffered ·~ performance 
decrement and/or been unable to concentrate on the video 
game due. to the demands of the think-aloud condition. 
Conversely, subjects in the attention to sensation condition 
might· have benefitted from the encouragement to articulate 
their thoughts. Perhaps the process of verbally describing 
their sensations enhanced subjects' concentration on their 
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sensations which, in turn, might have increased tolerance. 
This would be consistent with the findings of Ahles, et al. 
(198j) in which subjects in the attention to sensation 
condition, who wer~ encouraged to describe the sensory 
cofuponents of the cold-presser experience, had greater 
average tolerance time increases than a verbal/imaginal 
treatment group. 
The verbal/imaginal techniques were found to reduce 
attention to pain when compared to the overt performance and 
attention to sensation coping strategies. An examination of . . . 
the cell means (see Table 4) suggests that the 
verbal/imaginal strategy was equivalent to the overt 
performance technique in reducing attention to pain, and 
th~t the true difference uncovered by this contrast is 
between the verbal/imaginal ~nd attention to sensation pain 
coping strategies. This explanation- is supported by the 
finding that subject;.s in the overt performance condition had 
a significantly great~r average decrease for attention to 
pain than subjects in the -attention to pain. condition. 
These findings were expected, since the overt performance 
and. verbal/imaginal techniques might be classified as 
attention distraction strategies, while the attention to 
sensation condition enco~raged subjects to focus their 
attention on the sensations evoked by the cold-presser ta~k. 
The significant interactions between the non think-
aloud/think-aloud £actor and the civert performance vs. 
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attention to sensation qontrast fo~ increased perceived 
self~efficacy and decreased anticipated pain ratings were 
unexpected. Unlike the significant interaction on the 
tole~ance measure, neither the pain research literature nor 
logic offer any explanation for these fi~dings. Whether or 
not subjects were given think-aloud instructions shotild not, 
in theory, influence subsequent self-efficaqy and 
anticipated pain ratings. At this point, the best 
explanation that I can -offer is that these results were due 
to Type I error. Type I error is a viable explanation for 
these result~ because of some extraordinarily large cell 
variances that might have violated the homogeneity of 
variance assumption for orthogonal contrasts. 
Self-efficacy was shown to be a strong predictor of 
behavioral tolerance at both pretreatment and posttreatment 
assessments. This finding is in accord with the pain 
research liter~ture (Bandura, et al, 1987; Fan, 1988; Litt, 
1988b~ Williams & Kinney, 1991). The inability of 
anticipated pain and attention to pain to predict behavioral 
tolerance, with self-efficacy held constant, is also 
consistent with the findings of other studies that have 
considered these variables (Fan, 1988; Williams & Kinney, 
1991)~ 1he clear emergence of self-efficacy as a strong and 
consistent predictor of behavioral pain tolerance suggests 
the need for research to investigate the role of self-
efficacy as a potential causal mechanism of pajn tolerance. 
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Litt (1988a) has conducted some preliminary research. in this 
area an<l- the results suggest that self-efficacy might play a 
causal role in behavioral tolerance change, as theorized by 
Bandura (1986). 
The procedure for gathering think-aloud protocols 
proved to be inadequate. Unlike the think-aloud protocol 
collection procedures used by Williams and Rappaport (1983), 
in which subjects responded to a tone every 90 s, subjects 
in the present study were asked to think-aloud continually 
duting the cold-presser task. Post-experimental debriefing 
revealed that some subjects fdrgot about the think-aloud 
procedure after a short time, while other subjects were 
intimidated by the experimenter·•s presence and were 
reluctant to think-aloud during the cold-presser task. 
Future studies that collect think-aloud protocols might 
consider adopting procedures similar to those used by 
Williams and Rappaport (1983). 
While perc~ived self-efficacy merits further 
investigation _as a potent.ial causal factor of pain 
tolerance, cl~arly no pain coping strategy has demonstrated 
consistent superiority over other techniques. Dubreuil, 
Endler, and Spanos (1987-88) hypothesize that differences in 
the pain reduction and tolerance enhancing ability of 
vario"us strategies that fall within the same class might 
account for some of this equivocality between distraction 
and attention to sensation techniques. For example, 
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distraction has been operationally defined, in different 
experiments, as positive imagery, a letter shadowing task, 
viewing slides, performing arithmetic operations, playing a 
pocket video game, putting puzzles together, or naming one's 
high school teachers and courses. Similarly, experimenters 
have asked subjects to verbalize their sens~tions, focus on 
the sensations with the expectation th~t they will be 
questioned about the sensations later, or actively 
reinterpret the aversive stimulation in a n9n-distressing 
manner (Dubreuil et al., 1987-88) .. Therefore, the belief 
that different results have been obtained due to the 
particular distraction and/or attention to sensation 
techniques used is plausible. 
Several different procedures have also been used to 
induce laboratory pain such as the dold-pressor task, muscle 
ischemia, and focal pressure pain. The extent and the way 
in which these different .pain induction procedures directly 
influence and/or interact with different types of coping 
strategies to alter the subjective experience and behavioral 
tolerance of pain is unknown. The use of pain. or distress 
ratings, pain thresholds, and/or pain tolerance me~sures in 
various studies have further complicated the issues in 
understanding pa~n experience. It is difficult to determine 
the effect of the types of measures and how they are 
~athered on data collected in laboratory pain studies. As 
the search for the psychological mechanism(s) through which 
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pain coping strategies mediate behavioral tolerance and 
s~bjective distress continues, increased attention needs to 
be focused on these potential methodological problems. 
To summarize, the maiD findings o·f this stu~y were that 
while there ~ere significant differences in attention 
diversion between the overt performance and attention to 
sensation conditions, there was no concomitant difference in 
behavioral tolerance between these two groups. These 
findings do not support the straightforward attentional 
model of pain) that there is a finite amount of attention 
available that can be focused on a painful stimulus, and 
that the amount of attention focl,lsed. on a painful stimulus 
should be directly related to the behavioral tolerance of 
pain. Therefore, while the role of attention in the 
behavioral tolerance of an aversive stimulus remains 
unclear, its poor predictive power makes it: an unlikely 
causal agent of behavioral tolerance. Think-aloud 
protocols, similar to those used by Williams and Rappaport 
{1983), might prove to be of great value in deline~ting th~ 
role of attention an.d other psychological mechanisms in 
enhancing pain tolerance. 
The emergence of self-efficacy as a rebus~ predictor of 
behavioral tolerance, independent of anticipated pain and 
attention to pain, supports previous research {Fan, 1988; 
Willia~s & Kinn_ey, 1991) and suggests a possible causal role 
of self-efficacy for behavioral tolerance, as theorized by 
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Bandura (-1986) . 
Finally, the results of this study demonstrate the 
delicate relatioriship that exists- between methodology such 
as data collection procedure$, and the analysis and 
interpretation of results. How and when one gathers 
measures of pain and/or attention might influence other 
measures such as threshold or behavioral toler~nce. The 
relationship between various methods of pain induction and 
the types of treatment strategies utilized in laboratory 
pain research is also a concern to be addressed in future 
studies. 
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Table 1. Orthogonal Contrasts Used in Data Analysis 
Contrast 1: Treatment vs. Control 
Contrast 2: Overt Perf. & Attn. to Sensation vs. 
Verbal/Imaginal 
Contrast 3: Overt Performance vs. Attention to Sensation 
Contrast 4: Non Think-Aloud/Thihk-Aloud x Contrast 1 
Contrast 5: Non Think-A1oud/Think-A"ioud x Contra-st 2 
Contrast 6: Non Think~Aloud/Think-Aloud x Contrast 3 
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Table 2. Treatment Group and Cell Means (N= 59) 
overt Performance (n=_ 16) 
Attention to Sensation (n= 
Verbal/Im~ginal (n= 16) 
Control (n= 14) 
Think-Aloud 
n= 8 
13) n= 6 
n= 8 
n= 6 
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Non Think-Aloud 
n= 8 
n= 7 
n= 8 
n= 8 
Table 3. Mean Scores for the Various Measures by Treatment 
Group and Assessment Phase. 
PRETREATMENT 
Measure/Treatment Group 
Tolerance Time (0-360 sec) 
Overt Performance 
Attention to Sensation 
Verbal/Imaginal 
Control 
Mean 
81.7 
58 .. 5 
57.4 
51.5 
SeLf-Efficacy Strength (0-100) 
Overt Perfo.rmance 
Attentio~ to Sensation 
Verbal/Imaginal 
Control 
Anticipated Pain (0-10) 
Overt Performance 
Attention to Sensation 
Verbal/ Im.~ginal 
Control 
Attention to Pain (0-100) 
Overt Performance 
Attention to Sensation 
Verbal/Imaginal 
Control 
15. 38 
10.36 
13.51 
11.35 
9.28 
9.13 
8.64 
8.58 
78.13 
80.38 
84.38 
73.57 
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POSTTREATMENT 
Mean 
123.8 
92.8 
84.4 
56.7 
19.72 
14 .. 81 
18.72 
12.94 
8.94 
8.63 
8.03 
8.58 
49.06 
80.0 
51.87 
64.29 
Table 4~ Mean Scores for the Various Measures by Treatment 
Group [and Non Think-Aloud (NTA)/Think-Aloud (TA) 
Factor) and Assessment Phase. 
PRETREATMENT 
Measure/Treatment Group Mean 
Tolerance Time (0-160 seb) NTA 
Overt Performance 105.5 
Attention to Sensation 38.9 
Verbal/Imaginal 
Control 
69.3 
53.7 
Self-Efficacy Streng~h (0-100) 
Overt Performance 18.68 
Attention to Sensation 
Verba.1/Imaginal 
Control 
Anticipated Pain (0-10) 
Overt Performance 
Attention to Sensation 
Verbal/Imag_inal 
Control 
Attention to Pain (0-100) 
Overt Perform.arice 
Attention to Sensation 
v·erbal/ Imag inal 
Control 
9.08 
16.6 
9.79 
9.25 
9.82 
8.37 
8.47 
75.0 
74.29 
82.5 
70.0 
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TA 
58 
82 
45 . .6 
48.6 
12.08 
11.85 
10.42 
13.43 
9.3 
8.34 
8.91 
8.73 
81.25 
87.5 
86.25 
78 • .33 
POSTTREATMENT 
Mean 
NTA 
167.7 
44.4 
105.8 
65.8 
TA 
80 
149.2 
63.1 
44.6 
24.44 15 . .0 
9.97 2.0.46 
.2 1 . 11 16 . 3 2 
11.-94 14.26 
8.78 
9.57 
7.68 
8.45 
45.63 
77.14 
47.5 
60.0 
9.1 
7.53 
8.39 
8.77 
52.5 
83.33 
56.25 
70.0 
Table 5. Results of the Orthogonal Contrasts for the 
Various Measures. 
Tolerance Time 
Contrast 1 :. F (1,51) - 4.87, 12 < .05 
Contrast 2: F(l,51) - .91, ns 
Contrast 3: F(l,51) - .11, ns 
Contrast 4: F ( 1, 51) - .32, ns 
Contrast 5: F(l,51) - 1 .. 31, ns 
Contrast 6: -~ (1, 51) - 9. 0·6, 12: <: .-01 
8elf--Efficacy 
Contrast 1: F ( 1, 51) - 2.-. 79, ns 
Contrast 2: F(l,51) - .10, ns 
Contrast 3: F(l,51) - .-02, ns 
Contrast 4: F(l,51) - .76, ns 
Contrast 5: F(l,51) - .06; ns 
Contrast 6: F ( 1, 51) - 4.86, 12 < .05 
Anticipated Pain 
Contrast 1: F(l,51) - 5.88, 12 < .05 
Contrast 2: F(l,51) - 1.53, ns 
Contrast 3: F(l,51) - . 14, ns 
Contrast 4: F"(l,51) - . 2 7, ns 
Contrast 5: F(l,51) - 1.43, ns 
Contrast 6: F(l,51) - 6.06, 12 < .05 
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Table 5 continued~ 
Atte_ntion to Pain 
Contrast 1: F(l,51) - 3.88, ns 
Contrast 2: F(l,51) - 8.02, R < .01 
Contrast 3-:· F(l,51) - 15.60, .R < .01 
Contrast 4: F(l,51) - . 03., ns 
Contrast 5: F(l,51) - • 4 3 I ns 
Contrast 6: F(l,51) - . 28, ns 
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Table 6. Across Grol,lps Intercorrelations for Each Measure 
at Each Assessment. 
Self-Efficacy 
Ant. Pain 
Attention 
Self-Efficacy 
Ant. Pain 
Attention 
Ant. Pain 
-- • 327* 
Pretreatment 
Attention 
-.007 
.147 
Partial Correlations 
r = . 64 5** 
st ~p r . - - . 06 pt.s 
Post treatment 
Ant. Pain 
- • 544 ** 
Attention 
. ** 
-.382 
.239 
Partial Correlations 
Tolerance 
.673 ** 
-.260 * 
-.146 
Tolerance 
• 68 5** 
. ** 
-.405 
. ** 
-- .-335 
• 606** r = st.a • 63 9 ** 
r = -.052 r. = -.108 pt.s at.s 
• 57 ** r ...:.... st.ap 
* 12 < • 05 
-44 
** 12 < • 01 
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APPENDIX A 
EXPERIMENTAL PROCEDURES 
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DESIGN OF EHPERIMENT 
PRELIMINARY PROCEDURES 
(RANDOM ASSIGNMENT) 
NON THINK-ALOUD 
FIRST ASSESSMENT PHASE 
(RANDOM ASSIGNMENT) 
THINK-ALOUD 
OVERT ATTENTION TO UERBAL/IHAGINA
L NO TREATMENT 
PERFORMANCE SEN SAT I ON DISTRACTI
ON CONTROL 
SECOND ASSESSMENT PHASE 
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APPENDIX B 
INFORMED CONSENT 
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Consent to Participate in an Experimental Study 
Title: Attention and Pain 
The expe·riment I am about to participate in is designed 
to learn about the psychological processes involved in pain. 
I understand that the study involves my completing several 
questionnaires and placing my hand in a tub of ice water 
several times during the experiment. I understand that 
placing my hand in ice water ~ay be painful, and that this 
method of inducing pain is harmless. I also understand that 
the experimenter will not coerce br force into keeping my 
hand immersed and that I may withdraw my hand from th~ cold 
water bath, or withdraw from the experiment at any time 
without disadvantage. I understand that the only risk to me 
associated with this experimeht is a brief period of pain 
and discomfort in one of my hands. I know that I might be 
given brief training in one of several methods of coping 
with pain. Furthermore, I understand that my participation 
in this experiment will help provide knowledge that will 
benefit health science research on chronic pain afflictions. 
The experimenter has agreed to artswer any questions I have 
concerning the procedure of the experiment and 1 have 
received assurances that steps will be taken to protect my 
anonymity. I have read and understand the above 
information, and I hereby freely agree to participate as a 
subject in this experiment. 
Date: Signature of participant:_.~~~~~-
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APPENDIX C 
SELF-EFFICACY SCALE 
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0 
cannot 
do 
10 20 30 
CONFIDENCE SCALE 
40 50 60 
moderately 
certain 
70 80 90 100 
very 
certain 
How confident are you that ~ou could keep your hand in 
the ice water for tbe periods df time listed below if you 
were asked to do so right now? 
Confidence (0-100) 
2 0- sec. 
40 sec . 
1 . min . 
1 . min . 20 sec. 
1 . 40 sec. min . 
2 . min . 
2 . 20 min. sec . 
2 . 40 min . sec. 
3 . . min 
3 . 20 min . sec. 
3 . 40 min . sec. 
4 . min . 
4 . min . 20 sec. 
4 . 40 min . sec. 
5 . min . 
5 • min. 20 sec . 
5 • min. 40 sec . 
6 . min. 
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APPENDIX D 
ANTICIPATED PAIN SCALE 
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0 
not 
painful 
1 2 .) 
ANTICIPATED PAIN SCALE 
4 5 6 
moderately 
painful 
7 8 9 10 
very 
painful 
How mu,ch pain do you think you.would feel if you were 
to keep your hand in the ice water for the following periods 
of time? 
PAIN (0-10) 
20 sec. 
40 sec . 
1 . min . 
1 . 20 min . sec. 
1 . 40 min . sec. 
2 . min . 
2 . 20 min . sec .. 
2 . 40 min . sec. 
3 . min .. 
3 . 20 sec. min . 
3 . 40 min . sec. 
4 . min . 
4· . 20 min. sec . 
4 . 40 min . sec.. 
5 . min . 
5 . 20 sec. min . 
5 . 40 min. sec . 
6 . mi.n. 
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APPENDIX E 
THINK-ALOUD INSTRUCTIONS 
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I would also like you to speak your thoughts out loud 
while your hand is in the water. This procedure is 
exploratory in nature, and since it has never been done 
before, w~ don't know what to expect. So please say 
whatever you are thinking. no matter how relev~nt or 
irrelevant it ma.y seem. Is this clear? 
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APPENDIX F 
SUBJECTIVE PAIN RATING SCALE 
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SUBJECTIVE PAIN SCALE 
10 - Extremely Painful 
9 
8 - Very ·Painful 
7 
6 
5 - Moderately Painful 
4 
3 
2. - Slightly Painful 
1 
O - Not Painful 
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APPENDIX G 
ATTENTION TO PAIN SCALE 
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ATTENTION TO PAtN SCALE 
What percentage of your attention was focused on the 
pain in your hand during the time you had your hand in the 
cold water bath? Please circle a number on the scale below. 
0% 10% 20% 
never 
thought 
of p·ain 
Attention 
30% 40% 50% 60% 70% 80% 
thought 
of pain 
half the 
time 
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90% 100% 
always 
thought 
about 
• pain 
APPENDIX H 
OVERT PERFORMANCE TREATMENT SCRIPT 
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Pain is an experi~nce that all people share and our 
experience of it is influenced by different factors. One 
factor is the physical cause of the pain which creates 
painful sensations that hurt, but another very important 
factor is how much attention we focus on the pain we 
experience. Some studies have ~hpwn that painful sensations 
will bother us less if we concentrate on something else 
other than the pain. 
One way to reduce pain is to try and distract ourselves 
as much as possiple. One of the best ways to distract 
ourselves is to have some sort of activity such as a video 
game. .I am going to take so.me time to teach you how to 
operate a simple video ~ame, and will then give you some 
time to practice it on your own. Then we will try the other 
cold water test. 
(Subjects will be taught the basic operations of the 
game, the object of the game, watch the experimenter play 
it, and then be allowed several practice trials at playing 
it. They will then be left to practice alone, for the 
remaining· period of time.) 
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APPENDIX I 
ATTENTION TO SENSATION TREATMENT SCRIPT 
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Pain is an experience that all people share and our 
experience of it is influenced by different factors .. One 
factor is the physical cause of the pain which creates 
painful sensations that hurt, but another very important 
factor is how much attention we focus on the pain we 
experience. Some studies have shown that the pain will 
bother us less if we concentrate on those pain·ful sensations 
(such as tingling, throbbing, and numbness). 
What I would like you to do is pr~ctice concentrating 
on your sensations by pinching the skin on the back of your 
hand. (The experimenter will demonstrate the technique and 
then the subj~ct will be left alone to practice.) 
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APPENDIX J 
VERBAL/IMAGINAL TREATMENT SCRIPT 
... 
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Pain is an experience that all people share and our 
experience of it is influenced by different factors. One 
factor· is the physical cause of the pain which creates 
painful sensations that hurt, but another very important 
factor is how much attention we focus on the pain we 
experience. Some studies have shown that painful sensations 
will bother us less if we concentrate on something else 
other than the pain. 
One way to reduce pain is to try and distract ourselves 
as muc.h as possible. One of the best ways to distract 
ourselves is to concentrate on something like mental 
arithmetic or imagining vivid, pleasant scenarios. If you 
do not think about the pain, you will not feel it as much. 
I am going to teach you several ways to distract your 
thoughts from the ice water. I want you to use one of thes~ 
methods during the .next cold water test. 
One technique you can use is refocusing attention onto 
mentally engrossing activities. Conc~ntrate on performing 
some mental task that takes a lot of concentration stich as 
naming all ·the states starting on the west coast and Working 
you~ way east, or counting backward from 1000 by sevens. In 
this way you can reduce pain. 
Another is the use of vivid imagery. People can remove 
themselves from t~eir present situation by using their 
imagination to place themselves in more pleasant situations. 
You can use your imagination to direct your attention away 
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from the cold in your hand .. Try to remember a pleasant 
scene from your past as vividly as possible; try to remember 
' 
where you were, who you were witht what you did, said, and 
felt. F·or exa.mple, try to remembe·r every detail of what you 
did on your first day at college, or on your last birthday. 
We are all capable of using imagery to refocus our attention 
so pain does not bother us as much. 
A third technique is called dissociation. This ·means 
mentally separating the body part that is in pain from the 
rest of the body. Imagine that your hand is made out of 
something that is completely .insensitive to pain such as 
rubber or wood, and that it has no pain. Tell yourself that 
the hand in the water is someone else's, and since it does 
not belong to you, you cannot feel anything that happens to 
it. Dissociation is another way you qan use your mind to 
help relieve pain. 
Now I would like you to choose the strategy which you 
feel would work best, practice it, and concentrate on using 
it during the next cold water test. 
(Subject is. left alone to practice ·the Verbal/imaginal 
technique of their choice.) 
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APPENDIX. K 
CONFIDENCE· IN STRATEGY SCALE 
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Confidence in Strategy Scale 
Please indicate on the scale below how confident 
you are that the pain coping strategy that you have been 
assigned will help you tolerate cold water pain. 
0 10 
no 
confidence 
20 30 40 50 60 
moderate 
confidence 
71 
70 80 90 100 
complete 
confidence 
APPENDIX ·L 
STRATEGY EFFECTIVENESS SCALE 
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Strategy Effectivene~s Scale 
Please indicate on the scale below how effective the 
pain coping strategy that you were assigned was in helping 
you tolerate the cold water pain. 
0 10 
not 
effective 
20 30 40 50 60 
moderately 
effective 
73 
70 80 90 100 
very 
effective 
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APPENDIX M 
POST EXPERIMENTAL MANIPULATION CHECK 
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Please indicate on this sheet anything you did or 
thought about the second time you had your hand in the cold 
water bath to help yourself cope with the paini Write down 
everything you can remember, even if it seems trivial or 
irrelevant. Thank you. 
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APPENDIX N 
DEBRIEFING INTERVIEW 
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Debriefing Interview 
1) How did you find the experiment? Did you have any 
expectation~ about the experiment? 
2) Are there any improvements that you believe could be 
made to the experiment? Were all of the procedures 
adequately explained? 
3) How did you find the subjective pain ratings? 
4) Did giving the pain ratings interfere with your ta.sk 
performance or your ability to cope with the pain? 
5) Did giving the pain ratings force you to think about 
the pain at times when you were not aware of the pain? 
For subjects in the think-aloud condition: 
6) How did you find the think-aloud condition? 
7) Did speaking your thoughts interfere with your task 
performance or your ability to. cope with the pain? 
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APPENDIX 0 
FEEDBACK STATEMENT 
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Feedback statement 
The experiment that you have just completed is designed 
to investigate the role of attention in the subjective 
experience and tolerance qf a. painful stimulus. More 
simply, I am interested in learning whether a person can 
tolerate more pain if she is able to focus h~r attention on 
something other than the pain, or if there are other factors 
which influence a per~on's ability to en~ure more pain 
and/or report less subjective p~in. I hope to find evidence 
which will ·support my hypothesis that it is how a person 
interprets the painful experience, and not the degree of 
attention one focuses on the pain, ·that accounts for the 
differences in subjective pain ratirtgs and tolerance times. 
I asked you to fill out various s.cales (and collected think~ 
aloud data) and recorded your tolerance times so that I 
would have information about the factors in question. 
By participating in this study you may have learned a 
useful strategy which may be of help to you when you 
encounter pain in the future, but your participation will 
also help to identity the mechanisms through which pain 
coping strategies work. The findings of this experiment 
have important implications for helping thoss. people who 
suf£er from painful conditions such as arthritis, chronic 
headac~~s, or post-surgical pain. Thus through your 
participation you have helped provide the information we 
need to help others, and your .participation is greatly 
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appreciated. 
If you would like to know more. ab6ut psychological 
methods for pain control, I would be happy to provide you 
with a list of references that are in our library. These 
can tell you more about the subject. Do you have any 
questions or comments about anything that we have done here 
today? Would you like to. receive a copy of the results when 
they become available? 
Tharik you very much for your participation! Good luck 
in your studies and have a nice day! 
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